1. Introduction. The purpose of this note is to announce results giving the characterization of classes of functions arising by fractional integration. We consider two fractional integral operators I a and J a , defined for a suitable class of functions on E H as follows:
/.(/)
A («) = | x\-*r(x), 0 < a < n, Ja(f)~(x) = (1 + | x\*r« l2 r(x), 0 < a.
The symbol "^ denotes the Fourier transform. The integral I a is a well-known Riesz potential, while the integral J a is a modification of it, the so-called "Bessel potential." The local behavior of I a and J a are equivalent, but the global behavior of J a is more tractable since J a f-K^f t where i£«^0, and K a^L l (En). We denote by U a the class of functions ƒ of the form ƒ=/«(#) = 2£*$, where #£Z>(E n ). We shall always make the restriction \<p < oo. The classes L v a and the operators J a have been studied by several authors; see [l] for the L 2 theory, and [2] for the L p theory. We seek to characterize the functions ƒ G £« in terms of their "smoothness, " i.e., in terms of the smallness of f(x+y)-f(x). We recall first a useful fact. If ƒ£!£, cx^l, then /G£«-i and ô//ôx/kGi«-i, fc = l, • • • , w, and conversely. Thus in many cases it is sufficient to restrict our attention to 0<a<l.
Our characterization will be in terms of the "functional" £>« , and when n=l, we recover essentially some of the results of Hirschman [4] (see also Flett [3]), which results were the starting point of this investigation. The results for £>i 2) hold, in fact, for the wider range 0<a<2. In this instance the special case a = 1 may be viewed as another generalization of the integral of Marcinkiewicz to several variables.
(iii) The variants of Theorem 1 which hold for all p, Kp < <*>, are closely related to the generalization of the integral of Marcinkiewicz discussed in §8 of [ó] . These will be treated elsewhere.
We outline the proof of Theorem 1. The idea is to reduce the problem to one dealing with the functions g* and g, considered previously (see [5; 6] ). That such a reduction might be possible is indicated by the one-dimensional case treated by Hirschman. This lemma is a consequence of another two:
A combination of Lemmas 2 and 3, together with known facts about g* and g (see [5; 6] ) proves Lemma 1.
The theorem then follows from Lemma 1 and the following lemma which relates the operators I a and J a . 
where c a = îr n/2 2--r(-g/2)
We remark that if ƒ is sufficiently restricted (say CQ) then it may be shown that the limit (2) The restriction that yp be indefinitely differentiate can of course be relaxed. BIBLIOGRAPHY 
